Biochemical, chemical, and nucleic acid analyses were carried out on some lactobacilli isolated from the vaginas of patients suffering from trichomoniasis. Phenotypically the strains resembled Lactobacillus ferrnenturn and L. reuteri. Nucleic acid studies, however, showed that the vaginal strains were distinct from these and all other lactobacilli examined and therefore warrant a new species. The name Lactobacillus vaginalis sp. nov. is proposed. The type strain of L. vaginalis is NCTC 12197.
In the course of investigations aimed at developing a vaccine (Solco Trichovac/Gynatren; Solco Basle Ltd., Birsfelden, Switzerland) against recurrent vaginitis, a number of lactobacilli were isolated from vaginal swabs from patients with trichomoniasis. These strains showed similarities with Lactobacillus fermentum, a species commonly isolated from the vagina. L. fermentum, however, exhibits considerable phenotypic diversity (6) , and the assignment of the vaginal strains to this species is uncertain. In view of this, we investigated the relationship of the vaginal strains to representatives of L. fermenturn and other heterofermentative lactobacilli by using biochemical, chemical, and nucleic acid techniques. The results indicated that the vaginal strains form a new species, for which the name Lactobacillus vaginalis sp. nov. is proposed.
Cultures. Details of the strains and their sources are given in Table 1 .
DNA base composition and DNA-DNA hybridization. Cells for deoxyribonucleic acid (DNA) isolation were grown in MRS broth (CM361; Oxoid Ltd.) at 25 or 37°C to the late exponential phase, harvested by centrifugation, and washed with Tris-EDTA buffer (10 mM Tris, 1 mM EDTA [pH 8.01). DNA was prepared by a modification of the method of Garvie (2). DNA base composition was estimated from the midpoint of the DNA melting profile (T,) in 0.1 x SSC (1 x SSC is 0.15 M NaCl plus 0.015 M sodium citrate [pH 7.0]), with DNA from Escherichia coli K-12 as a standard. Preliminary DNA hybridizations were done on Zeta-Probe nylon membranes (Bio-Rad Laboratories Ltd.) with a slot-blot apparatus (Bio-Rad) and probe DNA labeled with biotin-UTP by nick translation (Bethesda Research Laboratories Ltd.). Hybridizations were carried out under semistringent conditions (T,,, -20°C). Quantitative data were generated with radiolabeled DNA and membrane filter hybridizations done under optimum conditions (T, -25°C) (2).
Fatty acid analyses. Dried biomass (30 mg) of cells grown in yeast-glucose-phosphate broth (3) was degraded by overnight methanolysis at 55°C. Long-chain fatty acid methyl esters were purified and analyzed by capillary gas chromatography as described previously (1). Capillary gas chromatography-mass spectrometry of picolinyl esters of fatty acids was done as described by Wait and Hudson (7) .
Biochemical tests. The API 50CH system was used in accordance with the instructions of the manufacturer (APIBioMerieux Ltd.).Tests were incubated at 30 and 37°C and read after 24 and 48 h and after 7 days. The products of * Corresponding author. glucose fermentation were determined by gas chromatography as described in the Anaerobe LLiboratory Manual (4). The isomer of lactic acid produced by the strains in MRS broth was determined with a commercial test kit (Boehringer Mannheim Biochemicals).
The guanine-plus-cytosine compositions of the five strains of L . vaginalis varied between 38 and 41 mol%. The results of preliminary slot blot hybridizations indicated that they were homogeneous and distinct from reference strains of L. fermenturn and L. reuteri. The results of quantitative DNA-DNA hybridizations are shown in Table 1 . The strains of L. vaginalis formed a single homology group that was 85 to 90% related to the type strain L. vaginalis NCTC 12197. Strains of L. oris and L. reuteri were most closely related to L . vaginalis NCTC 12197T at 26 to 29% and 24 to 35% homology, respectively. L. fermentum and the remaining reference strains were only distantly related (118%) to L. vaginalis. If 70% homology under optimum conditions is used as a guideline for species differentiation (9, the DNA data clearly demonstrate that L. vaginalis is a distinct taxon worthy of separate specific status. Biochemical features for the differentiation of L. vaginalis from L . fermentum, L. oris, and L. reuteri are given in Table 2 The type strain is NCTC 12197. In most respects the description of the type strain resembles the species description. The type strain does not produce acid from ribose and does not hydrolyze esculin.
We thank R. Wait for mass spectrometry of picolinyl esters. 
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